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LIMNOLOGY AND FISHERIES OF THE NYUMBA YA
MUNGU, A MAN-MADE LAKE IN TANZANIA
T.PETR
Department ofZoology, Monash University, Clayton, Victoria 3168, Australia
INTRODUCTION
After the closure of the large dam on the
Zambezi River in 1958, which resulted in the
formation of Lake Kariba, much attention
has been paid to this and to similar large
man-made lakes, with surface areas more
than 1,000 km 2 , which were formed later on
various other African rivers. Because of
their large size they have attracted the
attention of fishery scientists, who antici-
pated large fish catches. Considerably less
attention has been paid to the lesser lakes
which appeared on smaller African rivers.
These lakes, such as Lake Ayame in Ivory
Coast, and Lake Nyumba Ya Mungu in
Tanzania, are less than 200 km' and usually
do not appear even on more detai led regional
maps. However, the fish density explosion
in some of them soon after their formation
was no less spectacular than that in some of
the large African man- made lakes.
The present paper deals with the limnology
of Nyumba Ya Mungu, a man-made lake
in Tanzania (Kilimanjaro Region), during
the 7th and 8th years after the elosure of the
Ruvu dam. The area investigated included
the River, which is one of the two rivers
entering the lake.
RESULTS AND DISCUSSION
N}'umba ya Mungu
Location: Tanzania, Kilimanjaro Region,
3' 40'S: 37' 25'E
Altitude: 663 m a.s.l.
Climate: dry, with one rainy 'season (April--
June).
surrounding vegetation cover: savanna, with
semi-arid scru b.
Dam closed (on the river Pangani) on
1.12.1965.
Dam full on 29.4.1968.
Surface area when full: 150 km'
Maximum length: 32 km
Maximum width: 8 km
Maximum depth: 48 m
Volume: 9 X 10' m'.
Period of investigations: June, 1972-April,
1973 (3 visits).
Physico-chemical Characlerisrics of the Lake
and the Rm'u River
The longitudinal dilferences in water
transparency reflect the amount of suspended
particles, ineluding plankton, in the water.
The upper part of the lake, infl uenced by the
Ruvu River, had more turbid water during
floods (June, 1972), than during the dry
seasons. This was due not only to the
increased concentration of particles brought
in by the river, but also to the stirring up of
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s e d i m e n t s b y w i n d a c t i o n o n t h e ~haHow
w a t e r . I n t h e d a m a r e a h i g h t u r b i d i t y o f
w a t e r " " a s r e c u f i J e d i l t t h e p e a k o f t h e d r y
s e a s o n i n D e c e m b e r , 1 9 7 2 , b u t t h i s c a n b e
a t t r i b u t e d t o d e n s e p h y t u p l a n k t o n . T h e
t u r b i d i t y o f t h e : R u y u R i v e r i s h i g h e r t h a n
t h a t o f t h e d a m a r e a h u t l o w e r t h a n t h a t o f
t h e i n f l o w a r e a . S e c c h i d i s c r e a d i n g s s h o " , '
t h a t d u r i n g t h e r a i n y a n d f l o o d s e a s o n s w a t e r
i s a b o u t f o u r t i m e s Jes~ t r a n s p a r e n t i n t h e
i n f l o w a r e a t h a n i n t h e d a m a r e a . 1 a w a r d s
t h e e n d o f t h e d r y ' i c a s o n t h i s d i f f e r e n c e i s
l e s s t h a n d u r i n g f l o o d s .
T h e s u r f a c e w a t e r t,mpcratur~ i s h i g h e r
d u r i n g t h e d r y s e a s o n t h a n d u r i n g t h e f l o o d s ,
u n d t h e d i f f e r e n c e i s m o r c p r o n o u n c e d i n
t h e s h a l l D w a r e a o f t h e l a k e w h e r e t h e r i v e r
e n t e r s . I n t h e d a m a r e a t h c . : r e i s o n l y a s m a l l
t t - m p c r a t u r e g r a d i e n t , w i t h t h e d i f f e r e n c e
b e : t \ 1 i e e n t h e s u r f a c e a n d 2 : l . 5 m d e p t h b e i n g
o n l y O . S o C a t t h e b e g i n n i n g o f r a i n s ( A p r i l ,
1 9 7 3 ) . l i m ' e v e r , 3 t t h e p e a k o f t h e d r y
s e a s o n ( D e c e m b e r , 1 9 7 2 ) , i n t h e s a m e a r e a ,
t h e t e m p e r a t u r e d i f T e r e n ( . ; e b e t w e e n t h e
s u r f a c e a n d 1 5 m d e p t h w a s 2 . 3 ° C ( T a b l e I ) .
I n t h i s m o n t h t h e r e w a s l i t t l e o x y g e n p r e s e n t
b e l u w 7 m d e p t h . B o t h t h e t e m p e r a t u r e
a n d t h e o x y g e n g r a d i e n t s i n d i c a t e t h a t t h e
l a k e , a t l e a s t i n t h e d a m a r e a , w a s s . t r a t i f i e d
a t t h a t t i m e , a n d a l s . o i n A p r i l 1 9 7 3 , w h e n i n
2 2 . 5 m d e p t h o n l y 1 . 5 m g . ! ] O
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w a s r e c o r d e d .
I t a p p e a r s . t h a t e v e n 7 y e a r s a f t e r t h e
c o m p l e t i o n o f t h e d a m , t h e l a k e c h e m i c a l l y
s t r a t i f i e s . a l t h o u g h i t i s p m s i b l e t h a t t h i s
5 t r a t i f i c a t i o n i s l i m i t e d t o t h e d a m a r e a ,
w h i c h i s n a r r o w a n d s o m e w h a t p r o t e c t e d
f r o m w i n d a n d c u r r e n t s b y t h e l a n d c o n -
f i g l l r a t i o n . A s n o mea~urementsw e r e c a r r i e d
o u t e l s t : w h t : : r e i n t h e m a i n l a k e . i t i s n o t
k n o \ \ ' n w h e t h e ; t h e d e o x y g e n a t e d w a t e r
f o r m s o n l y p o c k e b i n t h e d e e p e s t p a r t ! >
s u c h a s u b s e r v e d t n L a k e K a r i b a ( C O C H E
1 9 6 3 ) , o r w h e t h e r t h e w b o l c l a k e i s s t r a t i f i e d
d u r i n g t h e d r y s e a s o n , w i t h a c o n t i n u o u s
l a y e r o f d e o x y g e n a t e d d e e p w a t e r , a s f o r
e x a m p l e i n L a k e V o l t a ( C Z E R N l N - C H U -
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De~ember, 1972-300 ill from the intake-I 1.00 hours
Table J (Comjnued). Vertical Pronles of Temperature and Oxygen (dam area)
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June 1972
300 m from the intake-Jed June, 1972--16.00 hours
Depth (m) Temp. 0C ~~ saL. Oz
Surface 27.6 117
1 27.0 121
2 25.5 118
3 25.2 103
5 25.1 82
6 25.0 73
8 25.0 70
10 25.0 48
Depth (m) Temp. 'C ~~ sat. O2
Surface 28.4 139
I 28.5 107
3 28.2 83
5 27.3 49
7 27.2 40
9 26.4 16
II 26.2 8
13 26.2 7
15 26.1 5
At the intake-3ed June, 1972-12.25 hours
Depth (ill) Temp. cC ~.~ sat. 02
Surface 25.6 112
I 25.5 112
3 25.1 96
5 25.1 92
7 25.1 92
10 ~.1 92
13 25.1 85
14 25.1 85
Table 2. Physico-chemical Data for Nyumba Ya Mungu (inflow area)
(samples of surface water above 1-2 m depth)
Date 1972 1973
4th June 1st Jan. 3 April
Time 13.30 12.00 14.45
Secchi disc (em) 45 70
Temperature "'C 22.8 26.8 31. 1
ocygen mg/l 6.0 7.0
Free C02 mg/l 20 40 40
conductivity K20 Jl?nhos/cm 520 550 480
pH 7.2 7.2 6.8
NO"N mg/I 8 9 13
N02-N mg/I 0.01 0 0
P0 4.P mg/l 0.5 0.3 0.6
Si mg/l 30.0 30.0
Na mg/1 41.6
Kmg/I 4.8
Ca (mg/l CaCO,) 60
S04 mg/l 9 13 12
Total alkalinity (mg/I as CaC03) 185 150 200
Fe mg/I o 05 005 0
Mn mg/l o 1 0.2 0.2
Total dissolved ~oljds mgjl 285
Total solids O1g/1 305
Suspended solids O1gJl 2.0
Organic matter mg/1 110
27.3
15
810
8.4
13
0.02
o
30.0
I
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f r o m t h e i n t a k e . T h i s m a y i n d i c a t e t h a t t h e
c o n t i n u o u & r e m o v a l o f w a t e r f o r t h e t u r b i n e s
d i s t u r b s t h e s t r a t i f i c a t i o n o n l y i n t h e i m -
m c d i a t e v i c i n i t y o f t h e i n t a k e .
M o s t o f t h e p h y s i c o - c h e m i c a l a n a l y s e s
w e r e d o n e · w i t h t h e H a c h m o d e l D R - F L
p o r t a b l e w a t e r e n g i n e e r ' s l a b o r a t o r y . T n
c o n s i d e r i n g t h e r e s u l t s f o r P 0
4
- P , N 0
3
- N ,
N O z - N . F e a n d M n l i m i t a t i o n s i n h e r e n t
i n t h e u s e o f t h i s e q u i p m e n t s h o u l d b e b o r n e
i n m i n d . T o t a l d i s s o l v e d s o l i d s , s u s p e n d e d
s o l i d s , t o t a l s o l i d s , a n d o r g a n i c m a t t e r
c o n t e n t o f s t o r e d s a m p l e s w e r e c a r r i e d o u t
b y t b e C h i e f G o v e r n m e n t ' s C h e m i s t l a b o r a -
t o r y i n K a m p a l a . T h e s a m e s a m p l e s w t ; r t ;
u s e d f o r p o t a s s i u m a n d s o d i u m d e t e r m i n a ·
t i o n s , w h i c h w e r e c a r r i e d o u t o n a f l a m e
s p e c t r o p h o t o m e t e r i n t h e B o t a n y D e p a r t m e n t
o f M a k e r e r e U n i v e r s i t y , K a m p a l a .
C o n d u c t i v i t y i n c r e a s e s i n t h e f o i l o w i n g
s e q u e n c e : r i v e r R u v u < i n f l o w a r e a < d a m
a r e a ( T a b l e 1 - 3 ) . T h e R u v u R i v e r a n d t h e
i n f t o w a r e a h a v e o n l y o n e t h i r d t h e s o d i u m
c o n t e n t ( 4 1 . & 4 2 . 0 m g / I ) o f t h e d a m a r e a
( 1 2 2 . 2 m g ! I ) , a n d t h i s a g r e e s w i t h t b c
c o n d u c t i v i t y v a l u e s ( 4 5 0 - 5 5 0 ) ~mhos i n t h e
R u v u R i v e r a n d i n f l o w a r e a s a s c o m p a r e d
w i t h 8 0 0 - 9 6 0 ~mhos i n t b e d a m a r e a ) .
I t i s p r o b a b l e t h a t t h e h i g h s o d i u m c o n t e n t
o f t h e w a t e r i s a c c o m p a n i e d b y a h i g h
c h l o r i d e c o n t e n t , b u t t h e l a t t e r w a s n o t
d e t e r m i n e d . I t w a s s u g g e s t e d b y B A I L E Y
( 1 9 6 5 ) t h a t t b e s a l t p a n s o n t h e f l o o d p l a i n
w o u l d a f f e c t t b e c h e m i s t r y o f t h e l a k e .
B u t t h e f a i r l y h i g h c o n d u c t i v i t y o f w a t e r
i n t h e R u v u R i v e r , c o m p a r e d w i t h s o m e
o t h e r r i v e r s o f T a n z a n i a , s u c h a s t h e G r e a t
R u a h a a n d i t s t r i b u t a r i e s ( P E T R 1 9 7 3 ) ,
i n d i c a t e s t h a t t h e l a k e r e c e i v e s a c o n s i d e r a b l e
a m o u n t o f i o n s t h r o u g h t h i s i n l 1 o w . T h e s e
a r e e v i d e n t l y c a r r i e d f r o m L a k e J i p e , w h i c h
i s c o n s i d e r e d t o b e s l i g h t l y s a l t y ( B R O W N
1 9 7 1 ) w i t h a c o n d u c t i v i t y K
Z I l
~, 8 3 4 ~mhosf
c m ( K I L H A M 1 9 7 1 ) . I t i s n o t k n o w n h o w
t h e s a l i n i t y i s i n f l u e n c e d b y p a s s a g e t h r o u g h
t h e s w a m p . s i t u a t e d b e t w e e n L a k e J i p e a n d
N y u m b a Y a M u n g u . a n d t h i s s b o u l d b e
i n v e s t i g a t e d .
T h e t o t a l a l k a l i n i t y o f t h e R u v u R i v e r i s
c l o s e t o t h a t o f t h e l a k e ( T a b l e s 1 - 3 ) . T h e
i n f l o w a r e a h a s i t s 1
e n d o f t h e d r y s e a s <
t h e R u v u R i v e r t ]
c o n s t a n t t h r o u g h o
u
1
a r e a o f N y u m b a ) ,
a l k a l i n i t y d u r i n g t h e
( D e c e m b e r . \ 9 7 2 ) t h :
( J u n e . 1 9 7 2 ) . B o t t o ]
a l k a l i n i t y t h a n s u r
s p e a k i n g , t h e a l k a }
M u n g u a n d R u v u
a b o u t t h r e e t i m e s h
G r e a t R u a h a R i v e
( P E T R \ 9 7 3 ) . T h e h i l
Y a M u n g u m a y f a e
p l a n k t o n p r o d u c t i o n
p H v a l u e s o f 8 . 4 -
t h e d a m a r e a d u r i n g
h i g h p H r e s u l t s i n a
I n t h e a r e a o f t b e R i
t h e R i v e r R u v u i t s e
w a s a l w a y s p r e s e n t
f r o m 6 . 7 t o 7 . 2 , b e i n
s i d e i n t h e r i v e r , b u t
i n t h e i n f l o w a r e a ,
r i v e r i n e w a t e r m a y l : x
h u m i c a c i d s , r e l e a s e d
s w a m p t h r o u g h w i
b e f o r e r e a c h i n g t h e 1 .
p h o s - p h a t e s s h O W
r i v e r t h a n f o r t b e l a l
s e e m s t o b e h i g b e r
t h e r e a d i n g s f o r I
b i g h l y a c c u r a t e . B
l a k e h a v e s i m i l a r
i n d i c a t e s t h a t t h i s
i n t h e g r o w t h o f d i e
d i f f e r e n c e b e t w e e n
r e g a r d s t h e i r i r o n
T h e t o t a l d i s s o
s u s p e n d e d s o l i d s , I : i
a r e h i g h e r i n t h e d '
a n d t h e R u v u R i v e
c o n t e n t a t t h e d a n
s e n c e o f t h e r i c b p o
T h e r a t i o o f t o
1973
~ April
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2l.3
1.l
14
:0
6.8
8.0
o
U
)
.1
I
50) ~mhos in the
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nied by a high
latter was not
:ed by BAILEY
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y of the lake.
::tivity of water
~red with Some
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(PETR 1973),
; a considerable
: inflow. These
ke Jipe, which
alty (BROWN
~ 834 ~mhos/
)1 known how
.ssage through
Lake Jipe and
is should be
~uvu River is
les 1-3). The
inflow area has its highest alkalinity at the
end of the dry season (Apnl 1973), but in
the Ruvu River the alkalinity is fairly
constant throughout the year. The darn
area of Nyumba Ya Mungu has higher
alkalinity during the peak of the dry season
(December, 1972) than at the end of floods
(June, 1972). Bottom waters have higher
alkalinity than surface water. Generally
speaking, the alkalinity of Nyumba Ya
Mungu and Ruvu River is high, in fact
about three times higher than that of the
Great Ruaha River and its tributaries
(PETR 1973). The high alkalinity of Nyumba
Ya Mungu may facilitate the high phyto-
plankton production in the lake.
pH values of 8.4-8.9 were measured in
the dam area during the day. This relatively
high pH results in an absence of free CO2 •
In the area of the River Ruvu inflow and in
the River Ruvu itself, free carbon dioxide
was always present and pH values ranged
from 6.7 to 7.2, being always on the acidic
side in the river, but usually slightly alkaline
in the inflow area. The lower pH of the
riverine water may be due to the presence of
humic acids, released into the water from the
swamp through which the river passes
before reaching the lake.
Phosphates show higher values for the
river than for the lake, while nitrate-nitrogen
seems to be higher in the-lake. However,
the readings for nitrate-nitrogen are not
highly accurate. Both the river and the
lake have similar silica contents, which
indicates that this is not a limiting factor
in the growth of diatoms. There is very little
difference between the river and the lake as
regards their iron and manganese contents.
The total dissolved solids, total solids,
suspended solids, and organic matter content
are higher in the dam area than in the inflow
and the Ruvu River. The high organic matter
content at the dam evic'ently reflects the pre-
sence of the rich population in the water there.
The ratio of total dissolved solids to the
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mean depth gives a high morphoedaphic
index of 6.0. This index is higher than those
calculated for the large African man-made
lakes [Volta ~ 3.2-4.5 (REYNOLDS 1973),
Kainji ~ 3.2 and Kariba ~ 1.69 (REGIER
1971)].
The Ner Plankton and Aquatic Macrophytes
The net plankton of the dam area. where
three samples (April, June and December)
were collected. was always dominated by
Aficrocystis. }"felosira was also fairly com-
mon, but the diatom Nitzschia and Nal'icula
were found in very small numbers. The
zooplankton in all three samples included
nauplii, metanauplii and adult copepods
(Cyclopidae). but in April 1973 nauplii
were very scarce. No Diaptomidae were
found. The December. 1972 sample contained
a certain number of cyc10pid females with
eggs, which were absent from the other
two samples. Cladocera were also found in
all three samples, but they were ver:)' scarce
in the December sample. Rotifers were
represented mainly by Brachionus, which
were present in all three samples. The
December, 1972 sample contained two
additional species of rotifers.
The plankton was richest in December
1972 at the peak of the dry season. and
poorest in April, 1973 at the beginning of
rains, when the water level was at its lowest.
But in general, plankton seems' to be ab-
undant in the main lake throughout the
year, and it should be able to support a
large plankton feeding fish population.
The area of the Ruvu inflow into the lake
is much poorer in plankton than the dam
area. The water there is fairly turbid. which
by itself may prevent the development of
phytoplankton. Although there is some
plankton present in the water, its composition
is different from that in the dam area.
There is a conspicuous absence of Melosira
and of the blue-green MicrocySlis. The
phytoplankton is represented mainly by
4 4 T . P h l R
v a r i o u s s p e c i e s o f d i a t o m s . C l o s t e r i u r n w a s
a l s o r e g u l a r l y f o u n d , e v i d e n t l y w a s h e d i n t o
t h e l a k e f r o m t h e s w a m p t h r o u g h w h i c h
t h e R u v u R i v e r p a s s e s f u r t h e r u p s t r e a m .
S m a l l n u m b e r s o f O s c i l l a t o r i a . D i e t y o -
s p h a e r i u m a n d C h r y s o p h y t a w e r e p r e s e n t
i n b o t h s a m p l e s . T h e z o o p l a n k t o n c o n t a i n e d
s e v e r a l s p e c i e s o f r o t i f e r s . b u t n o n e w e r e
a b u n d a n t . T h e J a n u a r y s a m p l e a l s o c o n t a i n e d
n a u p l i u s l a r v a e a n d C o p e p o d a , s u g g e s t i n g
t h a t s h o r t l y b e f o r e t h a t t i m e t h e c y c l o p i d
p o p u l a t i o n w a s b r e e d i n g t h r o u g h o u t t h e
l a k e , a s l a r g e n u m b e r s o f n a u p l i i w e r e a l s o
p r e s e n t i n t h e d a m . a r e a i n J a n u a r y . I n
t h e A p r i l s a m p l e o n l y r o t i f e r s w e r e f o u n d .
T h e p o o r c o n c e n t r a t i o n o f p l a n k t o n i n t h e
i n f l o w a r e a e v i d e n t l y k d t o l : h a n g e i n f e e d i n g
h a b i t s f o r s o m e f i s h , e s p e c i " l I y T i l a p i a
p a n g a n i a n d T . j i p e . I n t h e d a r n a r e a t h e y
b o t h f e d o n p h y t o p l a n k t o n , b u t i n t h e i n f l o w
a r e a t h e i r g u t s c o n t a i n e d b o t t o m d e p o s i t s .
B e f o r e t h e c l o s u r e o f t h e d a m , a s l i g h t
m a r g i n a l r e e d s w a m p w a s p r e s e n t i n p a r t s
o f t h e P a n g a n i a n d R u v u r i " " e r s a n d p a p y r u s
a n d w a t e r l i l y w e r e r e c o r d e d f r o m t h e s w a m p
n e a r t h e r a i l w a y b r i d g e i n t h e n o r t h - e a s t
o f t h e p r e s e n t l a k e ( B A I L E Y 1 % 5 ) . B a i l e y
a l s o f o u n d P i s t f a a n d C e r a t o p h y l l u m i n t h e
R u v u R i v e r .
D u r i n g t h e p r e s e n t s u r v e y P h r a g m i t e s
w a s f o u n d f r i n g i n g t h e b a y s o f t h t : d a m a r e a ,
a n d i t w a s e s p e c i a l l y a b u n d a m a l o n g t h e
n o r t h e r n s h o r e l i n e . I n g e n e r a l , h o w e v e r ,
t h e d a m a r e a w a s f o u n d t o b e v e r y p o o r
i n o t h e r s p e c i e s o f a q u a t i c a n d w e t l a n d
p l a n t s .
I n t h e n o r t h o f t h e l a k e , n e a r t h e i n f l o w
o f t h e R u v u R i v e r , a g r e a t v a r i e t y o f m a n o -
p h y t e s w a s p r e s e n t b o t h i n t h e w a t e r a n d
a l o n g t h e s h o r e s . I n J u n e 1 9 7 2 , d u r i n g t h e
h i g h w a t e r l e v e l , C e r a t o p h y l l u m d e m e r s u m
w a s c o m m o n , a n d a s m a l l n u m b e r c f P i s t i a
s t r a t i o f e s a n d L u d w i g i a e r e c t a w e r e a l s o
p r e s e n t . T y p h a w a s t h e d o m i n a n t p l a n t o f
t h e s h o r e l i n e . I n A p r i l , 1 9 7 3 t h e l o w w a t e r
l e v e l i n t h e l a k e r e s u l t e d i n t h e f o r m a t i o n
o f n u r n e r o u & p l a n t i s l a n d s , m a i n l y a r o u n d
d e a d t r e e s . A t t h a t t i m e t h e q u a n t i t y o f
a q u a t i c p l a n t s w a s c o n s i d e r a b l y h i g h e r
t h a n i l l J u n e 1 9 7 2 , w i t h t h e c o m m o n e s t
p l a n t s b e i n g P i s l i a , C e r a l o p h y l l w n , a n d A z a l i a
n i l u l i c a . T h e i s l a n e l s c o n s i s t e d p r e d o m i n a n t l y
o f T y p h a d o m i n g u e n s i s , C y p e r u s s p p . , P h r a g -
m i t e s m a u r i l i a n u s a n d L u d w i g i a e r e e t a , a l l
o f t h e m f l o u r i s h i n g . I t i s a p p a r e n t t h a t a q u a t i c
a n d w e t l a n d m a c r o p h y t e s a r e w e l l d e v e l o p e d
d u r i n g t h e l o w e s t w a t e r l e v e l , a n d t h e y a r e
e s p e c i a l l y n u m e r o u s o n t h e r e c e n t l y e x p o s e d
m a r g i n s o f t h e l a k e .
A l o n g t h e R u v u R i v e r , P a h r g m i l e s a n d
p a p y r u s g r o w , a n d i n t h e w a t e r i t s e l f t h e r e
a r e f a i r l y l a r g e £ r e a s w i t h d e n s e p o p u l a t i o n s
o f C e r a t o p h y l l u m d e m e r s u m . I n q u i e t s e c t i o n s
o f t h e r i v e r P i s l i a s t r a t i o t e s i s p r e s e n t i n
s m a l l a m o u n t s . T t e v i d e n t l y c a m e i n t o t h i s
a r e a f r o m a s w a m p s i t u a t e d a f e w k i l o m e t r e s
a b o v e t h e s i t e .
F i s h e s o f I h e L a k e ~r I h e R u v u R i v e r
A s e t o f m o n o f i l a m e n t g i l l - n e t s o f m e s h
s i z e s r a n g i n g f r o m 2 0 m m t o 1 0 0 m m
( s t r e t c h e d ) w e r e u s e d t o c a p t u r e a s w i d e
a r a n g e o f f i s h s p e c i e s i n t h e l a k e a n d t h e
r i v e r a s p o s s i b l e . T h e d a m a r e a w a s f i s h e d
o n t w o o c c a s i o n s f o r 2 4 h o u r s , w i t h t h e a i m
o f o b t a i n i n g d a t a o n d i e l c h a n g e s i n f i s h
a c t i v i t y a n d o n r e l a t i v e a b u n d a n c e i n
d i f f e r e n t s e a s o n s . I n t h e u p p e r p a r t o f t h e
l a k e a n d i n t h e R u v u R i v e r o n l y d a y l i g h t
f i s h i n g w a s c a r r i e d o u t , a n d i n t h e r i v e r
o n l y t h r e e d i f f e r e n t m e s h s i z e n e t s w e r e
s e t . v i z . 2 0 . 4 0 a n d 6 0 m m .
O u t o f t h e t o t a l 1 4 s p e c i e s r e c o r d e d f r o m
e x p e r i m e n t a l c a t c h e s a n d c o m m e r c i a l f i s h
l a n d i n g s ( T a n I c 4 ) , 7 s p e d e s a r e o f p o t e n t i a l
c o m m e r c i a l i m p o r t a n c e . w i t h 4 o f t h e s e
b e i n g e x p l o i t e d \ ' i z . t w o T i l a p i a , S a r 0 1 h e r o -
d o n e s c u l e n t u s a n d C f a r i a s m o s s a m b i c u s .
I n t h e d a m a r e a t h e s m a l l e s t m e s h s i z e
n e t s o f 2 0 m m c a u g h t p r e d o m i n a n t l y H a p / o -
c h r o m i s ( J u n e , 1 9 7 2 ) o r R h a h d a l e s l e s ( A p r i l ,
1 9 7 3 ) . T h e s e w e r e f o l l o w e d b y B a r b u s
T a b l e 4 . L i s t o f F i s h S
C h a r a c i <
R h a b a
C y p r i n i c
B a r b u ,
B a r b u .
B a r b / , {
B a r b u
B a r b u
L a b e o
C l a r i i d a
Clarj~
M o c h o . ; ;
S Y 1 f ( ) ( j
A n g u i l l i
A n g U I
Cichlid~
T i l a p l
T i i a p i
S a r O l
H a p h
• N u m '
t O n e ,
1 9 7 2 .
T a b l e 5 . T o t a l N w n l
D a t e
T i m e
N u m b e r
W e t w e i g h t ( g )
O v e r a l l m e a n b i o m
D a t e
T i m e
N u m b e r
W e t " ' ' e i g h t ( g )
W e t w e i g h t ( g { h r )
O v e r a l l m e a n b i o n
I N e t s a p p l i e d : 2 '
2 N e t s a p p l i e d ; 2
NYUMBA YA MUNGU. TANZANIA 45
* Numerous specimens were seen in conunercial fish catehes.
t One specimen over 100 cm tolal length was eaptured by commercial fishermen in December,
1972.
Table 5. Total Number and Weight for 24-hoe.r Experimental Fishing in Nyumba Ya Mungu
41,050.0
24 hour weight
605.8 g/hr
1973'
4-5 April
17.00-11.00 24 hour weight
334
6,885.8 14,538.0
382.5
1972 1
2-3 June
18.00-10.00 10.00-15.00
278 101
26,444.7 9.813.2
1,710.4 g/hr
12.00-17 .00
77
7,046.9
1,409.4
15.00-18.00
139
4,792.1
20,30,40, 50, 60, 80, 100 mm (stretched), one of each size; each net 1.5 m deep, 33 m long.
20,40, 50, 70, 100 nun (stretched), one of cach size; each net 1.5 m deep, 33 m long.
Ruvu NYM NYM
River in~ow dam
Characidae
Rhabdalestes tangens;s (Lonnberg, 1907)
Cyprinidae + +
"Barbus paludinoslls Peters, 1852 + + +
Barbus kerstenii Peters, 1868 + +
Barbus oxyrthynchlls Pfeffer, 1889 + +
Barbus jacksonii GUnther, 1889 + + .;-
Barbus !ineomaculafus Boulenger, 1903 + +
Labeo cylindricus Peters, 1852 + -j +
Clariidae
Clarias mossambicus Peters, 1852 +
Mochocidae
Synodonlis punctulatus Gunther, 1889 +
Anguillidae
Anguilla nebulosa labiata Peters, 1852 ( +)*
Cichlidae
Tilapiajipe Lowe, 1955 + + +
Tilapia pangani Lowe, 1955 + + +
Sarorherodon esculemus (Graham, 1929) +
Haplochromis gr. "bloyeri" Sauv., 1883 + .;- +
Date
Time
Number
Wet weight (g)
OveraU mean biomass
Table 4. List of Fish Species in Nyumba Ya Mungu and in the Ruvu River
tNets applied :
2Nets applied:
Date
Time
Number
Wet weight (g)
Wet weight (g/hr)
Overall mean biomass
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were
size
,plo-
pri!,
rhus
sR h a b d a J
B a r b u s j
B a r b u s ,
B a r b u s ,
L a b e o c
S y n o d o .
T i l a p i a
T i l a p i a
S a r o t h l
H a p l o l
s u c h a s T i l a p i <
d e b r i s f r o m s
w e e d b e d s , ,
f r o m t h e s u
p h y t o p l a n k t o
p i s c i v o r e s W I
m o s s a m b i c u s ,
p r o b a b l y i n h
D i f f e r e n t i a
w a s m o s t
t a n g e n s i s a r
T h e y a r e b ,
r i v e r , f e e d i J
i n t h e i n f l (
v o r o u s . f e
l
f i l a m e n t o
o n a q u a t i c
d a m t h e y
T a b l e 6 . T h e T r o p h
i n e x p e r i m
o f t h e m a n - m a c
C o a s t w h i c h i s 0
I n s p i t e o f t h <
u s e d i n t h e R U V l
i n t h e i n f l o w a n
w i t h t h e e x c e p t i
B . I i n e o m a c u / a t u .
w e r e v e r y c o m m o n i n 8 0 m m n e t s ( a b o u t
3 - ! - i n c h ) , w h i c h i s v e r y c l o s e t o t h e 3 1 i n c h
m e s h s i z e g i l l n e t s w h i e h a r e t h e m o s t
c o m m o n n e t s u s e d ( A N N U A L R E P O R T
1 9 7 0 ) . R i p e f e m a l e s o f S a r o t h e r o d o n e s c u -
l e n t u s ( T L 1 7 . 1 - 1 8 5 e m ) w e r e c o l l e c t e d
i n A p r i l , 1 9 7 3 [ r o m 7 0 m m n e t s ( : 1 i n c h ) .
R i p e f e m a l e s o f L a b e o c y / i n d r i c u s w e r e
r o u n d i n t h e r i v e r a n d t h e l a k e i n A p r i l ,
b u t a t t h e e n d o f r a i n s t h e y w e r e a b s e n t .
T h i s m a y i n d i c a t e t h a t L a b e o b r e e d s a t t h e
e n d o f t h e d r y s e a s o n o r t h e b e g i n n i n g o f
r a i n s , a n d t h i s c o i n c i d e s w i t h t h e b r e e d i n g
o f L a b e o i n t h e G r e a t R u a h a R i v e r ( R P E T R
1 9 7 3 ) . M a t u L i t y c o e R i c i e n t s c a l c u l a t e d f r o m
t h e b o d y a n d g o n a d ' s w e i g h t f o r B a r b u s
l i n e o m a c u l a t u s , B . p a / u d i n o s u s , R h a b d a l e s t e s
t a n g e n . ' l i s , a n d S y n o d o n t i s p u n e t u l a l u . r w e r e
h i g h e r a t t h e e n d o r f l o o d s t h a n a t t h e o n s e t
o f r a i n s , i n d i c a t i n g t h a t t h e s e s p e c i e s , a n d
p o s s i b l y s o m e o t h e r s , f o r w h i c h n o t e n o u g h
m a t e r i a l w a s a v a i l a b l e , s p a w n p r e d o m i n a n t l y
t o w a r d s t h e e n d o f R o o d s .
B a s c d o n f o o d a n a l y s i s o f 5 3 8 f i s h b e -
l o n g i n g t o 1 0 s p e c i e s a n d c a p t u r e d d u r i n g
t h e t w o d i e I e x p e r i m e n t a l f i s h i n g s , t h e t r o p h i c
s t r u c t u r e o f t h e f i s h c o m m u n i t y i n t h e d a m
a r e a w a s c a l c u l a t e d . B a r b u s j a c k s o n i i a n d
C / a r i a s m o s s a m b i c u s , o n w h i c h n o o r i n
a d e q u a t e i n f o r m a t i o n i s a v a i l a b l e , a r e n o t
i n c l u d e d . P r i m a r y c o n s u m e r s , i . e . p h y t o -
p l a n k t o n f e e d e r s a n d d e p o s i t f e e d e r s ( T i l a p i a ,
S a r o t h e r o d o n a n d L a b e o ) , f o r m 8 2 . 3 ~~ o f
t h e t o t a l b i o m a s s o f t h e f i s h c a p t u r e . O m n i -
v o r e s ( a l l B a r b l l s s p e c i e s a n d S y n o d o n t i s )
f o r m 1 4 . 4 o~ a n d c a r n i v o r e s ( H a p l o c h r o m i s
a n d R h a b d a l e s t e s ) 3 . 3 ' ; o f t h e t o t a l w e i g h t
( T a b l e 6 ) . T h e c a r n i v o r e s a n d m o s t o f t h e
o m n i v o r o u s f i s h i n t h e l a k e a r e s m a l l i n
s i z e , b u t a p p e a r i n l a r g e n u m b e r s . T h e
a b s e n c e o f l a r g e p r e d a t o r s o f c o m m e r c i a l
i m p o r t a n c e i n N y u m b a V a M u n g u i s i n
s h a r p c o n t r a s t w i t h t h e i r a b u n d a n c e i n t h e
l a r g e m a n - m a d e l a k e s V o l t a , K a r i b a a n d
K a i n j i . T h e t r o p h i c s t r u c t u r e o f N y u m b a
Y a M u n g u s e e m s t o b e m u c h c l o s e r t o t h a t
4 6 T . P E T R
p a / u d i n o s u s a n d B . l i n e o m a c u l a t u s ; T i l a p i a
f o r m e d o n l y a m i n u t e p r o p o r t i o n o f t h e c a t c h
f r o m t h e s e n e t s . I n 6 0 t o 1 0 0 m m n e t s t h e
c a t c h w a s d o m i n a t e d b y T i l a p i a . T i l a p i a
d o m i n a t e d t h e t o t a l c a t c h o f a l l n e t s t o g e t h e r ,
a n d t h e y w e r e f o l l o w e d b y e i t h e r L a b e o
o r S y n o d o n t i s .
I n J u n e 1 9 7 2 t h e r e w a s l i t t l e d i f f e r e n c e
i n t h e n o c t u r n a l a n d d a y - l i g h t c a t c h e s i n
w e i g h t a n d n u m b e r s o f f i s h . H o w e v e r ,
i n A p r i l 1 9 7 3 , t h e n i g h t c a t c h w a s c o n -
s i d e r a b l y p o o r e r t h a n t h e d a y c a t c h . T h e
o v e r a l l r e s u l t s o f t h e d i e l f i s h i n g , w h e n b o t h
c a t c h e s a r e c o m p a r e d , s e e m t o s u g g e s t t h a t
t h e l a k e f i s h c a t c h e s d e c r e a s e d f r o m J u n e
1 9 7 2 t o A p r i l 1 9 7 3 ( d . 4 1 i n J u n e 1 9 7 2
c o m p a r e d w i t h 1 5 k g i n A p r i l 1 9 7 3 ) ( T a b l e
5 ) . H o w e v e r , t h e s e d a t a a r e n o t e x a c t l y
c o m p a r a b l e f o r t h r e e r e a s o n s : t h e f i s h i n g
i n 1 9 7 3 w a s c a r r i e d o u t a b o u t 1 k m d i s t a n t
f r o m t h a t i n 1 9 7 2 , i n a d i f f e r e n t s e a s o n ,
a n d t h e s e t o f n e t s a p p l i e d i n 1 9 7 3 d i f f e r e d
s l i g h i l y f r o m t h a t o f 1 9 7 2 . N e v e r t h e l e s s ,
i t i s p o s s i b l e t h a t a d e c r e a s e i n f i s h a b u n d a n c e
m a y b e a t l e a s t p a r t l y r e s p o n s i b l e f o r t h e
d i f f e r e n c e b e t w e e n t h e 1 9 7 2 a n d 1 9 7 3
c a t c h e s a s i n d i c a t e d b y t h e c o n t i n u o u s
d e c l i n e i n c o m m e r c i a l c a t c h e s s i n c e J 9 7 0 .
T h e f e m a l e s o r t h e m a j o r i t y o f s p e c i e s
r e s p o n d t o t h e o n s e t o r r a i n s ( A p r i l ) b y
d e v e l o p i n g g o n a d s a n d s p a w n i n g . L a r g e
n u m b e r s o f t h e s m a l l B a r b u s l i n e o m a c u l a t u s
a n d R h a b d a l e s t e s t a n g e n s i s ( 9 7 t o 1 0 0 % )
w e r e f o u n d t o b e r i p e f e m a l e s b o t h i n A p r i l
a n d i n J u n e . i . e . a t t h e e n d o f f l o o d s . M a t u r e
f e m a l e s o f S y n o d o n t i s f o r m e d 4 3 t o 6 9 ~~,
H a p l o c h r o m i s g r . ' b l o y e t i ' r e m a l e s f o r m e d
2 4 t o 3 8 % a n d T i l a p i a f e m a l e s 2 5 t o 5 7 %
o f t h e t o t a l a d u l t s p e c i m e n s a t t h e o n s e t
o f r a i n s a n d a t t h e e n d o r f l o o d s . T h e s m a l l e s t
r i p e T i l a p i a p a n g a n ; w a s 2 0 . 0 c m ( t o t a l
l e n g t h ) , a n d i t o c c u r r e d i n a 4 0 m m n e t ,
t h i s c o r r e s p o n d i n g t o a b o u t l~ i n c h m e s h
s i z e . T h i s s i z e o f n e t i s n o t u s e d b y t h e
c o m m e r c i a l f i s h e r m e n . R i p e f e m a l e s o f T i l a p i a
j i p e a n d T . p a n g a n i o f 2 2 . 5 - 2 5 . 0 c m s i z e
. . . .
•
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4.6
2.1
Weight
( /'~)
1.2
1.4
0.8
0.8
15.2
11.4
62.5
100.0
% Weight
67.1
15.2
14.4
3.3
2.511
1,131
2.9
25.8
100.0 54,439
Feeding calegories
%Number
18.8
10.0
30.8
40.2
the Ruvu River. The Ruvu River seems to
have two distinct trophic groups: a group
of small species such as Barbus, Rhabda-
lesfes and Haplochromis, which all feed
mainly on chironomids, which they evidently
obtain predominantly from aufwuchs, and
a group of deposit and aufwllchs feeders,
jipe and T. pangani also have a different
diet in different areas, being bottom and
aufwuchs feeders in the river and in the
inflow area of the lake, but plankton feeders
at the dam (Table 7).
LOWE (1955) noticed that one species
of Tilapia in Lake Jipe was feeding on a
variety of food, such as plant material and
bottom debris. This ability to adapt to
various kinds of food indicates the high de-
gree of adaptability of Tilapia, and possibly
also other species, to new environments,
and seems to contribute to their successful
and rapid colonization of ne'.'! reservoirs.
When the fish statistics were collected
in 1970, the predicted 500-1,000 tons of fish
in c:ommercial catches per annum (BAILEY
1965) for Nyumba Ya Mungu proved to
32
281
1,089
1
4
I Fhytoplanklon feeders
2 Bottom deposit feeders
3 Omnivores
4 Carnivores
Total
Rhabda/eSfes fange1lSi.~
Barbus paludinosus
Barbus lineomanulafUS
Barbus oxyrhynchus
Labeo eylindricus
S.vnodontis plme/ulatus
Tilapia jipe
Tilapia pangani
Sorotherodon esculentus
Haploehromis gr. "bloyefi"'
Table 6. The Trophic Struclure of Fishes Taken in the NYL'mta Ya Mungu dam area (based on fish capcured
in experimental nets during 24-hour fishing in June, 1972 and Apd], 1973)
Species Feeding No. % No. Weight
category (g)
4 157 14.5 679
3 135 12.4 690
3 80 7.3 441
3 9 0.8 421
2 109 10.0 8.206
3 114 10.4 6.216
1 172 159 34.113
such as Tilapia and Labeo, feeding on organic
debris from sediments deposited in aquatic
weed beds, and on debris and aufwuchs
from the surfaces of aquatic plants. No
phytoplankton or tripton feeders and no
piscivores were recorded, although Clarias
mossambicus, belonging to the latter group,
probably inhabi ts the river.
Differential feeding in different habitats
was most conspicuous in Rlwbdalestes
Tangensis and Haplochromis gr. "bloyefj",
They are both strictly insectivorous in the
river, feeding on chironomid larvae; but
in the inflow area Haplochrornis is omni-
vorous, feeding on chironomids and green
filamentous algae, while Rhabdalesres feeds
on aquatic and terrestrial insects: and at the
dam they both feed on zooplankton. Tilapia
of the man-made lake Ayame in Ivory
Coast which i' of a ,imdar size (186 km').
In spite of the limited number of nets
used in the Ruvu River, all species present
in the inflow area of Nyumba Ya Mungu.
with the exception of B. o:ryrhynchus and
B. lineomaculafus, were also captured from
in 80 mm nets (about
ry close to the 3t inch
which are the most
(ANNUAL REPORT
of Sarofherodon escu-
.5 em) were collected
70 mm nets ('1 inch).
..abeo cylindricus were
>od the lake in April,
ams they were absent.
at Lobea breeds at the
~n or the beginning of
Ides with the breeding
;Ruaha River (RPETR
lcients calculated from
's weight for Barbus
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oods than at the onset
lat these species, and
for which not enough
spawn predominantly
Ids.
lysis of 538 fish be-
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Immunity in the dam
rJarbus jacksonh and
on which no or in
is available, are not
ISumers, i,e. phyto-
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'0), form 82.3 ~~ of
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T a b l e 7 . F e e d i n g H a b i t s o f F i s h i n t h e D a m a n d I n f l o w a r e a s o f N y u m b a Y a M u n g u
r e s u l t e d i n v e r y h e a v y f i s h i n g p r e s s u r e o n
t h i s f i s h p o p u l a t i o n a n d i n t h e v e r y e f f e c t i v e
r e m o v a l o f l a r g e n u m b e r s o f a d u l t T i l a p i a .
I t h a s b e e n o b s e r v e d t h a t a l s o i n l a r g e m a n -
m a d e l a k e s s u c h a s V o l t a a n d K a r i b a , t h e
l a r g e s t f i s h c a t c h e s o c c u r r e d i n t h e 5 t h a n d
6 t h y e a r s o f i m p o u n d m e n t a n d t h e n a d e c l i n e
i n c a t c h e s f o l l o w e d ( P E T R i n p r e s s ) .
T h e a p p l i c a t i o n o f a p a r t i c u l a r m e s h
s i z e d g i l l n e t f o r e a c h n i c h e , w h i c h i s c h a r -
a c t e r i z e d b y d o m i n a n c e o f a c e r t a i n f i s h
s p e c i e s , w a s s u g g e s t e d f o r L a k e K a i n j i ,
i n o r d e r t o s u c c e s s f u l l y m a n a g e a n d u t i l i z e
e x p e r i m e n t a l f i s h i n g o f N y u m b a Y a M u n g u
p r o v e d t h a t t h e 3 1 i n c h g i l l n e t , w h i c h
i s c u r r e n t l y t h e o n e m o s t w i d e l y u s e d b y t h e
c o m m e r c i a l f i s h e r m e n , d o e s n o t c a t c h i m -
m a t u r e T i l a p i a a n d a l l o w s t h e T i l a p i a t o
' p a w n a t l e a s t o n c e , a n d p o s s i b l y s e v e r a l
t i m e s , b e f o r e t h e y r e a c h t h e s i z e a t w h i c h
t h e y a r e c a p t u r e d . O n t h e o t h e r h a n d , t h e
f i s h i n g p r e s s u r e d o c s s e e m t o r e s u l t i n a
v e r y h i g h f i s h m o r t a l i t y f o r t h e a d u l t T i l a p i a
a n d S a r o t h e r o d o n a b o v e a c e r t a i n s i z e ,
c o n s e q u e n t l y a f f e c t i n g t h e n u m b e r o f y o u n g
b e i n g p r o d u c e d b y t h e m . A t h o r o u g h s u r v e y
o f t h e e f f e c t o f v a r i o u s s i z e g i U - n e t s o n f i s h
p o p u l a t i o n s i n v a r i o u s n i c h e s o f t h e l a k e ,
i n d i c a t i n g s u r f a c e a n d d e e p w a t e r s , i s
d e s i r a b l e f o r e s t a b l i s h i n g t h e p r e f e r r e d h a b i -
t a t s o f p a r t i c u l a r f i s h s p e c i e s a n d t h e i r a g e
g r o u p s , w i t h t h e a i m o f e x p l o i t a t i o n o f f i s h
s p e c i e s o t h e r t h a n T i l a p i a a n d S a r a / h e r d a n .
b e a c o n s i d e r a b l e u n d e r e s t i m a t e . I n 1 9 7 0 ,
i . e . 5 y e a r s a f t e r t h e c l o s u r e o f t h e d a m ,
t h e t o t a l l a n d i n g s w e r e 2 8 , 5 0 8 . 5 m e t r i c
t o n s . ( A N N U A L R E P O R T 1 9 7 0 ) . T h i s
c o r r e s p o n d s t o 3 1 2 k g p e r h e c t a r e , w h i c h
i s h i g h e r t h a n t h e h a r v e s t f r o m m a n a g e d ,
u n f e r t i l i z e d p o n d s i n E a s t a n d C e n t r a l
A f r i c a ( B A I L E Y 1 9 6 6 ) . T h i s w a s f o l l o w e d
b y a d e c l i n e i n l a n d i n g s i n t h e f o l l o w i n g
y e a r s : i n · 1 9 7 1 c a t c h e s h a d d e c r e a s e d t o 1 0
3 7 0 . 5 t o n s ( A N N U A L R E P O R T 1 9 7 1 ) ,
i n 1 9 7 2 t o 7 , 2 8 7 . 4 t o n s , a n d i n 1 9 7 3 i t w a s
e s t i m a t e d t h a t o n l y 3 , 0 0 0 t o n s o f f i s h w e r e
l a n d e d ( K A Y U Z A , p e r s o n a l c o m m u n i c a -
t i o n ) . T h e 1 9 7 3 c r o p c o r r e s p o n d s t o 3 3 k g
p e r h e l : t a r e . T h i s v a l u e i s m u c h c l o s e r t o t h e
a v e r a g e o f 2 7 k g p e r h e c t a r e p e r a n n u m
c a l c u l a t e d f o r 8 d a m s o f T a n z a n i a w i t h
s u r f a c e a r e a s r a n g i n g f r o m 1 . 2 t o 1 , 5 4 0
h e c t a r e s ( B A I L E Y 1 9 6 6 ) . T h e r e w e r e 3 , 1 6 1
f i s h e r m e n o n t h e l a k e i n 1 9 7 0 , a n d 3 , 3 8 6
i n 1 9 7 1 , i n d i c a t i n g t h a t i n 1 9 7 1 t h e c a t c h
p e r f i s h e r m a n w a s o n l y o n e t h i r d o f t h a t i n
1 9 7 0 . T h i s e v i d e n t l y b e c a m e e v e n w o r s e i n
t h e y e a r s w h i c h f o l l o w e d , w i t h c a t c h e s i n
1 9 7 3 b e i n g o n l y I0.5~;'; o f t h o s e i n 1 9 7 0 .
I t i s a l m o s t c e r t a i n t h a t t h e l a k e h a d t h e
h i g h e s t s t a n d i n g c r o p o f f i s h i n 1 9 7 0 a s a
r e s u l t o f v e r y f a v o u r a b l e b r e e d i n g a n d
f e e d i n g c o n d i t i o n s b e t w e e n 1 9 6 6 a n d 1 9 6 9
a n d s m a l l f i s h i n g p r e s s u r e . I t i s p r o b a b l e
t h a t t h e i n c r e a s e i n n u m b e r o f f i s h e r m e n w h o
h a v e h e e n e m p l o y i n g m o r e a n d m o r e g e a r ,
S p e c i e s
R h a b d a l e s t e , f i a f l g e n s i s
B a r b u s p a l u d i n o s u s
B . I i n e O m a C I J l n l l f S
B . a x y r h y n d m s
B . j a c k s o n i i
L o b e o c y l i n d r i c u s
S v n o d o n t i s p u n r l l l i a f u s
T i l a p i a j i p e
G . p a n g a n i
S . e s c u l e n l u s
H a p l o c h r a m i s l J , , ' . " b l o y e t j "
D a m a r e a
z o o p l a n k t o n f e e d e r
o m n i v o r e
o m n i v o r e
o m n i v o r e
b o t t o m d e p o s i t s
o m m v o r t :
p h y t o p l a n k t o n f e e d e r
p h y t o p l a n k t o n f e e d e r
p h y t o p l a n k t o n f e e d e r
z o o p l a n k l o n f e e d e r
I n f l o w a r e a
i n s e c t i v o r e
o m n i v o r e
o m n i v o r e
D i s c i v o r e
o m n i v o r e
b o t t o m d e p o s i t s
b o t t o m d e p o s i t s
a u f w u c h s f e e d e r
o m n i v o r e
•
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SUMMARY
I. The Nyumba Ya Mungu man-made
lake on the Pangani River (Kilimanjaro
Region, Tanzania) was closed in Dccember
1965, and the filling was completed in April,
1968, resulting in thc formation of a lake of
about 150 km' surface area. This equatorial
lake is situated in a savanna region. The
present limnological study was carried out
on this lake in the 7th and 8th years of
impoundment. The Ruvu, a major inflowing
river, was also investigated.
2. The lake in the dam area was found to
be stratified at the peak of the dry "ason
(December) and at the beginning of rains
(April). An oxygen discountinuity between
5 and 9 m. depth was recorded at the peak
of the dry season, leaving the deep water
practically without oxygen. At that time,
plankton was abundant, dominated by
Microcysfis and copepods.
3. The conductivity of water increases
in the sequence River Ruvu-inflow area-
dam area. At the dam (800-960 ~mhos)
it is about twice as high as in the Ruvu
River (450-550 ~mhos). The Ruvu River
water may originate in Lake Jipe, which
is slightly salty_ The pH in the dam area
is on the alakaline side (pH 8.4-8.9), wbile
that in the influe area is close to neutral
(pH 6.8.-7.2), being a!feited by the riverine
water (pI! 6.7-6.8). The relatively low pH of
the Ruvll River may be due to tbe presence
of humic acids released into the river when
it passes through a swamp on its way from
Lake Jipe to Nyumba Ya Mungu.
4. The concentrations of sodium and
potassium are higher in the lake-dam area
than in the Ruvu River. It is possible that
the high sodium content (122.2 mg/I) goes
together with a high chloride contcnt, but
the latter was not determined. Salt pans
were reported from the area before it was
covered by the lake.
5. The morphoedaphic index of 6.0 is
higher than those for large African man-
made lakes. However, it seems to be pre~
mature to apply this index to a not yet
fully stabilized lake for tbe prediction of
polential fish harvest.
6. In the dam area of tbe lake, littoral
macrophytes are poorly developed, but they
are abundant in the inflow area. especially
during tbe lowest water level in April.
In the inflow area the fol1owing plants are
common: Typha dominguensis, Cyperus spp.,
Phragmites mallr;fjanlls, and Ludwigiu
erecfa-al1 fringing the shores and forming
islands; Cerarophyllum demersum, Pisfia
stratiotes, and A=oila nilotica--submerged
or floating plants.
7. Experimental fishing with monofila-
ment nets of various mesh sizes established
the presence of 14 species of fish in the lake
and 9 species in the river. Another species
was recorded from commercial landings
from the lake. It is quite probable that more
species inhabit the river, which was fished
only during the day. .
8. Diel experimental catches in the dam
area of the lake revealed that Synodontis
puncwalofus and Clurias mu.\'sambicus are
predominantly nocturnal. The night catches
did not give a higher total weight than the
day catches.
9. In the dam area of the lake Tilapia
dominated the weight of fish in experimental
nets. Tilapia jipe, Tilapia pangani, and
Sarofherodon esC'ulentus constituted 70 ~~
and 51 % of the total weight in June, 1972
and April, 197:1 respectively. Commercial
landings from the open lake consist almost
entirely of Tilapia and SarofherodufI, while
those from the inflow area also contain
a large proportion of Clarias mossambicus.
10. Most fish spawn at the end of floods,
but Labeo cylindricus seems to spawn at the
beginning of floods. The smallest ripe female
of Tliapia pangani was 20.0 em (total length).
Ripe females of T. jipe and T. pangani
of 22.5-25.0 em were very common in 80 mm
nets, which is only slightly less than the
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t h e d a m a r e a i s d o m i n a t e d b y p h y t o p l a n k t o n
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